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Description 

TWIST LOCK VALVE FOR FLUID 
DISPENSING CARTRIDGES 

Background of Invention 

[0001] This patent relates to a twist-lock valve for use with a 
fluid dispensing cartridge. More particularly, this patent 
relates to a lithographic printing press ink cartridge valve 
that can be adjusted to dispense inks of varying viscosi- 
ties. 

[0002] Modern ink cartridges for printing presses typically com- 
prise a hollow tubular body, a moveable plunger inserted 
into one end, and a stationary dispensing fitment attached 
to the opposite end. The dispensing fitment covers the 
dispensing end of the tubular body and also serves as a 
valve for opening and closing the cartridge. Ink is ex- 
truded from the cartridge when the plunger is forced to- 
ward the dispensing end either manually or, more com- 
monly, by pneumatic pressure. 

[0003] The valve or dispensing fitment is mounted in sealing en- 



gagement within the dispensing (bottom) end of the tubu- 
lar body. The valve serves four functions: (1) it controls 
the flow of ink from the cartridge when the plunger is ac- 
tivated; (2) it prevents the flow of ink at all other times, 
including during filling, transportation, storage, and in- 
stallation of the cartridge on the printing press; (3) it pre- 
vents the introduction of air into the cartridge, which can 
cause localized ink drying at the nozzle and can effect the 
properties of the ink contents through oxidation or 
changes in viscosity; and (4) it prevents the flow of ink to 
other areas of the dispensing fitment or printing equip- 
ment. (Ink found in these areas can dry and flake off, con- 
taminating the ink reservoir.) 
[0004] Commonly owned United States Patent No. 6,547,108, in- 
corporated herein by reference, is directed to a pressure- 
activated flexible valve for an ink cartridge. The valve has 
a single sealing surface and comprises an inner compo- 
nent having a dish-shaped valve seat and an outer com- 
ponent having an annular rim that abuts the valve seat 
when the valve is closed. In a key aspect of the invention, 
the outer component also has an annular flexible portion 
configured to flex upward and outward when subjected to 
sufficient pressure from the container fluid material, 



thereby moving the annular rim between a closed position 
and an open position. 

[0005] while this valve is suitable for its intended purpose, it 

cannot be used with all types of inks, including highly vis- 
cous ink. It can be difficult to extrude highly viscous inks 
through the relatively narrow annular opening between 
the valve rim and seat. The valve can also result in limited 
flow when used with a pneumatic hand-gun. 

[0006] one possible solution to these problems is for the user to 
stock multiple cartridges for use in different applications 
and with inks of different viscosities. But this solution re- 
quires additional storage space and can result in in- 
creased printing costs. 

[0007] what is needed is a single adjustable valve that is capable 
of dispensing a variety of inks under a variety of applica- 
tions, including inks having different viscosities. The 
present invention fulfills this need. 

[0008] it is an object of the present invention to provide a pres- 
sure-activated fluid dispensing valve that can be used 
with fluids of different viscosities. 

[0009] yet another object of the present invention is to provide a 
pressure-activated valve that can be set to a position that 
does not allow any flow of ink from the container. 



[0010] still another object of the present invention is to provide 
an ink cartridge that can dispense inks having very high 
and low viscosities. 

[001 1] Another object of the present invention is to provide an 
ink cartridge that works well with both automatic ink dis- 
pensing equipment hand dispensers. 

[0012] Further and additional objects will appear from the de- 
scription, accompanying drawings, and appended claims. 
Summary of Invention 

[0013] The present invention is a pressure-activated valve for use 
with a container for dispensing fluid materials of varying 
viscosities. The valve comprises a cup-shaped base and a 
twist cap mounted on the base. The base has a covering 
portion for covering an end of the container, a centrally 
disposed aperture, a neck extending axially downward 
from the periphery of the aperture, and a center element 
connected to an inner surface of the neck by bridges. The 
center element comprises a generally dish-shaped or el- 
liptical-shaped valve seat, a sidewall extending upward 
from the periphery of the valve seat, and at least one 
locking pin extending radially outward from the center el- 
ement sidewall. 

[0014] The twist cap is rotatably mounted onto the neck and 



comprises a generally cylindrical sidewall and a flexible 
annular portion extending radially inward from the side- 
wall and terminating in a valve rim. The flexible portion is 
configured to flex downward when subjected to a prede- 
termined amount of pressure from the container fluid ma- 
terial. The cap also comprises at least one cam pin ex- 
tending upward from the flexible annular portion and 
having a groove therein adapted to engage a correspond- 
ing locking pin to prevent the flexible annular portion 
from flexing downward when the valve is in the LOCKED 
position. 

[0015] Rotating the twist cap causes the cam pins to disengage 
from the locking pins, enabling the flexible annular por- 
tion to flex downward when subjected to a predetermined 
amount of pressure from the container fluid material to 
expose an annular opening between the rim and the dish- 
shaped valve seat through which fluid may flow. 

[0016] The base further comprises a series of steps disposed 

around the center element sidewall. The steps are config- 
ured to provide for at least two discrete flow settings as 
the twist cap is rotated with respect to the base. The pre- 
ferred embodiment has three flow settings, referred to 
herein as VALVE, STANDARD and HEAVY. 



[0017] | n the VALVE setting, the valve rim is seated against the 
dish-shaped valve seat but can be lowered in response to 
pressure from the contents of the container to dispense 
fluid. In the STANDARD setting, the rim is displaced 
downward a first discrete distance from the dish-shaped 
valve seat, exposing an annular opening there-between 
for dispensing a higher viscosity fluid. In the HEAVY set- 
ting, the rim is displaced downward a second discrete dis- 
tance from the dish-shaped valve seat greater than the 
first discrete distance for dispensing an even higher vis- 
cosity fluid. 
Brief Description of Drawings 

[0018] Figure 1 is perspective view of an ink cartridge showing 
the twist-lock dispensing valve of the present invention, 
the cartridge shown in cutaway view to better show the 
plunger inside the cartridge. 

[0019] Figure 2 is an exploded perspective view of the twist-lock 
dispensing valve of Figure 1, showing the base and twist 
cap. 

[0020] Figure 3 is an enlarged perspective partial view of the 
twist-lock dispensing valve base of Figure 2. 

[0021] Figure 4 is a top perspective view of the twist lock dis- 
pensing valve base of Figure 2. 



[0022] Figure 5 is a top perspective view of the twist lock dis- 
pensing valve cap of Figure 2. 

[0023] Figure 6 is a perspective view of the twist lock dispensing 
valve of Figure 1 with the twist cap partially removed from 
the base, showing a cross-sectional view of the twist-cap. 

[0024] Figure 7 is an exploded perspective view of the twist lock 
dispensing valve of Figure 1 and an optional valve attach- 
ment. 

[0025] Figure 8 is a cross-sectional perspective view of the twist 
lock dispensing valve cap of Figure 7, taken along line 
8-8. 

Detailed Description 

[0026] For purposes of illustration, the pressure-activated valve 
in the attached figures is shown as it might be used with a 
tubular paperboard ink cartridge for dispensing printing 
ink, although it will be understood that the valve may be 
used with other types of containers, including but not 
limited to metal containers, squeeze tubes and bags, and 
with other types of fluid materials, including gases, pow- 
ders, emulsions and pastes. The ink cartridge is depicted 
with its valve (dispensing) end pointing down, as would be 
the case during use. 

[0027] Figure 1 shows one embodiment of a twist lock dispens- 



ing valve 10 of the present invention as it might be in- 
stalled in the dispensing end of an ink cartridge body 6. A 
plunger 8 is typically inserted into the opposite (upper) 
end and is configured to mate closely with the twist lock 
dispensing valve to minimize wasted ink. The operation of 
the twist lock dispensing valve 10 is explained below. 

[0028] As best shown inFigure 2, the twist lock dispensing valve 
10 comprises a base 12 and a twist cap 14 mounted onto 
the base 12. The base 12 is generally cup-shaped and 
comprises a covering portion 16, a sidewall 18 extending 
downward from the periphery of the covering portion 16, 
a centrally disposed aperture 20 (Figure 4), and a neck 22 
extending downward from the periphery of the aperture 
20. As best shown in Figure 3, an annular groove 24 is lo- 
cated on the outer surface of the neck 22. The top side of 
the base 12 may be shaped to nest with the plunger 8. 

[0029] The sidewall 18 fits snugly into the dispensing end of the 
cylindrical cartridge body 6 and may have a flange 25 that 
extends radially outward from the bottom edge of the 
sidewall 18 to abut the lower rim of the cartridge body 6 
when the base 14 is fully inserted into the body 6 (Figure 
1). The sidewall 18 is affixed to the inner surface of the 
cartridge body 6. Alternatively, the sidewall can extend 



upward such a distance that it serves as the cartridge 
body, thereby eliminating the need for a separate car- 
tridge body. 

[0030] As perhaps best shown in Figures 3 and 4, the base 12 

further comprises a center element 26 located within and 
attached to the neck 22 by ribs 28. In the preferred em- 
bodiment, the ribs 28 extend diametrically across the 
aperture 20 and form a cross to which the center element 
26 is affixed. 

[0031] The center element 26 comprises a valve seat 30 and an 
integral sidewall 32 extending upward from the periphery 
of the valve seat 30. The valve seat 30 is shaped some- 
what like an inverted dome and may be dish-shaped or 
elliptical-shaped. One or more sets of steps 34 are dis- 
posed around and may be integrally formed with the side- 
wall 32. In the preferred embodiment, there are four iden- 
tical sets of steps 34 arranged symmetrically around the 
sidewall 32 and separated by bosses 35 extending radially 
outward from the center element sidewall 32. As ex- 
plained further below, these steps 34 control the size of 
the valve opening when the twist cap 14 is rotated, each 
step rise corresponding to a larger valve opening. 

[0032] As best shown in Figure 6, locking pins 36 extend radially 



outward from the center element sidewall 32 adjacent to 
the bosses 35 and below the first step 34. The function of 
these locking pins 36 is also described below. 
[0033] Turning to Figures 5 and 6, the twist cap 14 comprises a 
sidewall 42, an annular flange 44 extending outward from 
the top of the sidewall 42, a rim 46 extending inward 
from the inside surface of the twist cap sidewall 42, and a 
flexible annular portion 48 extending radially inward from 
the sidewall 42. Hook-like cam followers 52 extend up- 
ward from the upper surface of the flexible annular ring 
48. When the twist cap 14 is in the LOCKED position (see 
below), the cam-followers 52 on the twist cap 14 engage 
the locking pins 36 on the base 12 to prevent the valve 10 
from opening. 

[0034] a s b es t shown in Figure 8, the flexible annular portion 48 
has a curved or wavy profile and terminates in a rigid an- 
nular rim 50 that defines a centrally located opening 
about Minches in diameter. The twist cap 14 is rotatably 
mounted on the neck 22 of the base 12 by pushing the 
cap 14 onto the base 12 until the rim 46 is seated within 
the annular groove 24 (Figure 6) located on the neck 22. 

[0035] The twist-lock dispensing nozzle 10 has four settings, 
typically referred to as LOCKED, VALVE, STANDARD and 



HEAVY. As shown in Figure 2, these settings may be em- 
bossed or otherwise marked on the base 12. 
[0036] | n t he LOCKED position, the hook-like cam followers 52 
are engaged by the locking pins 36 to prevent the valve 
from opening. In this position, fluid (eg., ink) cannot be 
dispensed from the cartridge, since the locking pins 36 
prevent the flexible annular portion 48 from deflecting 
downward, regardless of whether pressure is being ex- 
erted on the flexible annular portion 48 by the cartridge 
contents. 

[0037] when the twist cap 14 is rotated into the VALVE position, 
the cam followers 52 disengage from the locking pins 36. 
In this position, the twist-lock dispensing nozzle 10 func- 
tions substantially like the Sonoco Flow-Rite™ Exact valve 
described in U.S. Patent No. 6,547,108. When there is lit- 
tle or no internal pressure exerted on the flexible annular 
portion 48 by the container contents, the valve rim 50 
seats against the valve seat 30 to maintain the valve in the 
closed position, preventing the flow of ink. When suffi- 
cient pressure is exerted on the flexible portion 48 of the 
twist cap 14 by the contents of the cartridge, the flexible 
portion 48 will flex downward, exposing an annular open- 
ing between the valve rim 50 and the dish-shaped valve 



seat 30, thereby allowing the flow of ink out of the car- 
tridge. When the internal cartridge pressure is sufficiently 
reduced, the flexible portion 48 returns to its original 
shape and the valve rim 50 is once again seated against 
the valve seat 30. The VALVE position is suitable for dis- 
pensing relatively low viscosity fluids. 

[0038] when the twist cap (14) is further rotated to the STAN- 
DARD position, the cam followers 52 ride up the first of 
the steps 34, causing the flexible annular portion 48 to be 
displaced downward a set distance from the stationary 
dish-shaped valve seat 30 and exposing an annular open- 
ing there-between, even when the flexible portion 48 is in 
the relaxed (unflexed) position. This setting is suitable for 
most medium viscosity fluids. 

[0039] when the twist cap 14 is rotated further to the HEAVY po- 
sition, the cam followers 52 ride up the second of the 
steps 34, causing the flexible annular portion 48 to be 
displaced downward still further from the surface of the 
valve seat 30, thereby allowing for adequate flow of even 
high viscosity fluids. 

[0040] The flexible annular portion 48 of the twist cap 14 has a 
geometry and thickness that enables it to flex under pres- 
sure. In the twist cap 14 shown in Figure 8, the flexible 



annular portion 48 has an S-shaped cross-sectional pro- 
file, although other shapes that allow flexing in response 
to changes in pressure exerted by the container contents 
will suffice. 

[0041] when there is little or no internal pressure exerted by the 
container contents, the valve rim 50 seats against the 
valve seat 30 to close the ink cartridge and prevent the 
flow of ink. In the illustrated embodiment, the valve seat 
30 is substantially dish-shaped, although any shape that 
provides a suitable sealing surface for the valve rim 50 
will suffice. 

[0042] The present invention features a single sealing surface 
that reduces the chance of leakage of material out of the 
container or the chance of air leaking back into the con- 
tainer. To insure a good, leak-proof seal between the op- 
posing surfaces of the valve rim 50 and the valve seat 30 
when the valve is in the VALVE position, the flexible annu- 
lar portion 48 may be pre-stressed by the valve seat 30. 

[0043] The plunger 8 is configured to mate closely with the dis- 
pensing valve base 12, thereby minimizing the amount of 
residual ink left in the cartridge after the plunge travels 
the full distance inside the container body 6. 

[0044] a s shown in Figure 7, the twist lock dispensing valve 10 



may be used with an optional nozzle extension 60, which 
can be threaded onto the valve cap 14. The nozzle exten- 
sion helps direct the fluid flow. When removed, the car- 
tridge assemblies can be stored with the valve end down 
since the valve cap 14 does not extend beyond the bottom 
edge of the valve base sidewall 18. 

[0045] Thus there has been described a pressure-activated flexi- 
ble valve having a single dynamic sealing area. The valve 
has multiple settings to accommodate different types of 
fluids, particularly fluids having different viscosities. The 
twist lock valve allows the same cartridge to be used with 
all types of inks and different equipment. The valve also 
solves the problem of limited flow from hand dispensers. 

[0046] other modifications and alternative embodiments of the 
invention are contemplated which do not depart from the 
scope of the invention as defined by the foregoing teach- 
ings and appended claims. It is intended that the claims 
cover all such modifications that fall within their scope. 



